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UNrTED STATES PATENT OFFICE.

'HENRY 8. HOPPER, OF DETROIT, MICHIGAN.

AIR-BRAKE MECHANISM.

SPECIFICATI.ZON formiilg part of Letters Patent No. 430,024, dated June 10, 1800.

Application filed November 8,1889, Rerial No. 329,608,

(No model.)

To all whom it may concermn:
Be it known that I, HENRY S. HOPPER, a

citizen of the United btates residing at De-

troit, county of Wayne, State of Midhigan,

‘have invented a certain new and useful Im-

provement in Air-Brake Mechanism; and 1
declare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
pertains to make and use the same, reference

being had to the accompanying drawings,

which form a part of this specification.

In the drawings, Figure 1 is a sectional view
illustrating my invention. IFig. 2 is an end
elevation with parts removed, looking against
the end of the auxiliary 21r-resServolr.
is a sectional view on the line x© « of Fm 1.
Fig. 4 is a view similar to Fig. 1, but 1lluf=.-
tmtmn mechanism for neutmllzmﬂ the ef-

fects of jogs and jars upon the car-springs

incident to their ordinary use and means for
recharging the auxiliary reservoir while the
bmkes are set or partially set. Fig. 5 18 a
view of the dash-pot mechanism hldden from
view in Fig.4. Figs. 6,7, 8, 9,and 10 are dia-

o &mm@tle Views showmﬂ' the operation of the
| meeham%m under varying conditions.

Fig.
G shows the position of the parts when &tart-
ing to charge the auxiliary air-reservoir and
ttam-plpe Fig. 7 shows their position when
the pressure in the train- pipe has reached 1ts
maximum, that in the auxiliary air-reservoir
having reached the lower pressure adequate
for 1ts car when empty and having cut o
further pressure. Iig. 8 shows the same
when pressure in the tlcun-plpe has been re-

lieved to set the brakes for a service stop.
Fig. 9 shows the position of the parts corre-

spondmﬂ* to Fig. 6, except that the car hav-
ing been paltlall loaded the fulerum of the
ooverning-lever has been shifted to corre-
spond W1th this change of load. Fig.
shows the same with the fulerum a,utoma,tl-
cally shifted to correspond with a maximum
load on the car.

My invention has for its object to produce

an air-brake for any cars, and more particu-
larly one adapted spem&lly for freight-cars,

~wherein the load varies widely from that of
- so an empty car to the same with its maximum

load; also, to produce means whereby the 1 ure

Fig. 3

10

|

auxiliary air- reservoir may be recharged
while the brakes are set; also, to provide
means whereby the usual flexing of the car-

springs, due to the roughness of the road in 55

ordinary transit maybe neutralized, so as not
to affect the air- hlake mechanism nor change
the adjustment it has automatically taken
corresponding with the load the car is carry-
ing; also, in the provision of means whereby

the apparatus may be adjusted at will on any

car to conform to the particular range of mo-
tion to which its springs are subjected from
its empty to its loaded condition, and that
the mechanism governing the admission of
air to the auxiliary air-reservoirghall be at its
proper adjustment, conforming to an un-
loaded car even though the springs of differ-
ent cars may, when empty, stand at difierent
degrees of compression, and othel features of
cousm uction.

In carrying out mymventlon A represents
the auxiliary air-reservoir; B,the pipe or con-
duit leading to the br ake - eyllndel (Not
shown.)

C 1s the body of the car 011 which the ap-
paratus is applied.

C’ is the transom or other stationary part
of the truck-frame. To one of these parts—
i. e., the truck or body bolster, but prefer-
ably the body-bolster—is supported atits ful-
crum ¢ a lever C?. One of its arms isengaged
with the other part through the medium of a
link at ¢’. The other end of thisleveris en-
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gaged with the connecting rod or bar C°, 85

Whlch unites it with the arm d’ of the lever
D. There is a helical or other spring C* on
the line of the rod C® and a turn-buckle C7,
and one of the arms of thelever C* is slotted
at ¢ 'The lever D is fulerumed at d, and its
free end d? constitutes the movable fulerum
of another lever E. This lever K is at one
end engaged with the small piston I and at
its other end with the large piston G.

T is the conduit connectmﬁ W1th the train-

pipe.

I will now describe the opelatmn of the

primary parts.of the apparatus.

We will suppose, for instance, that the
area of the large piston G 18 just twice that
of the small plston If, and there 18 no press-
at all in the tla,m-plpe The moment

G0
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pressure begins it acts upon the small piston
I to bring all the parts to the position shown
in Fig. 6, /' being open, the passages from the
auxiliary reservoir to the brake-cylinder

5 closed, and the brake-cylinder open through

1" and the valve I, with the exhaust-port I".
Now the engineer proceeds to establish a
normal pressure 1n the train-pipe of, say,
sixty pounds. As the pressure accumulates,

10 theairpasses through 7, thence through f*and

L5
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f3, and into the auxiliary reservoir A. It is
manifest that the pressure in the ante-cham-
ber A’ is always the same as in the auxil-
1ary reservolr. It accumulates more rapidly
outside the small piston F, because it has to
pass hence through the restricted orifice 7.
Soon, however, a pressure of, say, sixty
pounds has accumulated in front of I, while
in the auxiliary reservoir A and ante-cham-
ber A’ it has reached, say, twenty pounds.
We then have a direct pressure in front of
the piston I of sixty pounds and twenty

pounds backward from within, or a prepon-

derance of but forty pounds from in front.
It will be observed, however, that the twenty
pounds of pressure in the ante-chamber is
pressing the piston G with twice theforce that
it 1s acting on the back side of the piston If, or
with forty pounds of energy, and this by the
lever D is transmitted also to the back of I,
and added to the twenty pounds of air-press-

ure justneutralizes or comes to an equilibrium

with the pressurefrom thetrain-pipe. The fur-
ther admission of air through the port f causes
the piston G to move forward andso pressesout
the piston Fandclosesthe port £. Wetherefore

now have the parts again at rest,as shownin

Ifig. 7, and with sixty pounds in the train-
pipe and only twenty in the auxiliary air-

reservoir with which to operate the brakes.

Now suppose we want to make a service stop
or checkslightly on a downgrade. Air is per-

‘mitted to escape somewhat from the train-

pipe. Thiscausesthe outward pressureon the
back of I' to preponderate. The piston is
forced out, opening only the small orifice 7*
for air to pass from the auxiliary reservoir to
the brake-cylinder. The relief thus afforded
soon re - establishes an equilibrium back of
and in front of I, and as soon as the pressure
in front preponderates the piston recedes and
opens the port /. The valve I, however, has
a little play, as shown at ¢, and as the piston
F recedes gradually it finally overtakes and
moves the valve I just enough to close the
passage f* without opening the brake-cylin-
der to the exhaust, and the pressure is per-
mitted to again accumulate in the auxiliary
reservolr while the brakes are vet set. As
soon as an equilibrium is again established
with the reduced pressurein the pipe the pis-
ton If is forced out and closes off the port f
without moving the valve I. Now, to release
the bralkes, pressure in the train-pipe is
brought up suddenly in the usual way, which
operates to force-the piston I quickly back-

1]
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valve 1 to a point where it opens the brake-
cylinder to the exhaust I” and brings all the
parts to the position shown in Fig. .

D’ is a dash - pot, within which plays the
plunger D which is connected with the le-
ver D. Its purpose istoprevent any sudden
motion or vibration of the lever DD, due to the
jolting of the car, and compelling the spring

C* to yield to accommodate these vibrations,

1ts initial position.

which 1s the function of the said spring.

" is a vent-orifice, and g a valve adapted
to open freely when the piston G is forced in-
wardly by pressure from the chamber A’,
and ¢’ i1s a small orifice, through which air

‘may enter slowly when the preponderance of

pressure is In front of the piston If, and so
permitting the piston G to return slowly to
Thus a dash - pot is
formed, and the connection with the piston

F causes the latter to retract with the same

reduced speed as the piston G.

In line with the piston I is a spring J’ be-
yond 1t. It Is apparentthat when thisspring
1s compressed the valve is open, and air from
thetrain-pipemayescapethroughports 7 tothe
exterior. Thisvalveis upon its exterior con-
structed toformadash-pot, and onthedash-pot
rod J*isa spring J3 whichoperatesin aidof the
spring J to hold the valve J closed against its
seat. Now for a service stop the engineer
relieves slightly the pressurein the train-pipe,
which brings the projection from the piston I
toor nearly to the dash-potrod J*; but when he
wishes to make an emergency stop he wishes
to stop as quickly as possible. Ile therefore
relieves as much as he can his train-pipe.
1'his causes the piston If' to come back to the
end of its stroke, and, added to whatever
pressure may yet remain in the train-pipe,
the valve J is forced from its seat, and the
pressure in the train-pipe is still further re-
lieved at this point without the air having to
pass back through the train-pipe. As soon,
however, as the pressure has been thus re-
lieved by foreing in the dash-pot rod, the air
in the dash-pot naturally escaping past the
plunger under the influence of the spring J’,
the valve J is again closed on its seat and so
stops further escape from the train-pipe and

saves whatever degree of pressure may yvet
remain in the train-pipe.

AS so0on as press-
ure 1s again accumulated in front of the pis-

ton I it 1s forced backward, the dash-pot

rod resuining its initial position and itsspring
J?acts to assist the spring J’ to hold the valve
to its seat, the two being ample to hold it
closed against the maximum pressure in the

train-pipe. This mechanism also serves as

a safety-valve to prevent any unduly great
pressure 1n the train-pipe should its pressure-

governor become disordered.

I will now describe how the apparatus is
designed to change automatically to corre-
spond with differentloadson the car. It will
be observed that by shifting the fulerum d?
on the lever K toward or from the piston G

ward to its full stroke, and this carries the | this piston will react with correspondingly
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less or greater energy against the back of the
piston F. So, also, it will be observed that
weight or load added to the carwillact to pull

the rod C? and lever D, and soserve to shift the |
“fulerum d? toward the piston G, while remov-

" ing the load will operate to shiftit toward the

h

piston F. Now, to effect the proper adjust-

ment of the parts, we will suppose that in

~ the instance illustrated it requires a work-

IO

20

30

35

ing-pressure in the auxiliary reservoir of
twenty pounds in order to set the brakes on
the car when empty without causing its wheels

to slide on the track. Under these conditions

the rod C? isby the turn-buckle C°, or other-
wise,so adjusted that the fulerum d* shall be
at the middle of the lever E when the car is
empty. Now when the car has been loaded
to its maximum the engagement at the slot
¢ in the lever C? is so adjusted that the ful-
crum d? shall then rest at a point on the le-

ver E nearer to the piston G, which will just |

brake the wheels without permitting them to
slide. It is now evident that with variations
of the load between these limits the said ful-
crum d? will be automatically shifted to cor-
respond therewith; and, finally, it is obvious

that the heavier the load the nearer is the

fuleram d? shifted toward the piston G, and
the greater the amount of pressure required
to accumulate in the ante-chamber A’ before
it will operate to neutralize that on the piston
F and cause the latter to move out and cut

off the port 7, and so automatically graduat-

ing the working-pressure in the auxiliary
chamber to correspond with the load on the
car at all times.

I do not wish to limit myself in every in-.

stance to constructions which shall possess

each and every one of the features which I

40

- or some other yielding element might be in- }

50

have described or illustrated. Thus, for in-
stance, the spring in the rod C°might be dis-
pensed with, although I prefer to employ it,

troduced at this or some other
connections for a like purpose.
turn-buckle may be dispensed with or another
means of adjustment be provided. Again,

point in the

the dash-pots, while they conduce to any easy

and cushioned action, are not absolutely es-
sential, though preferable, for other yielding
resistances might be employed. Other minor
details may also be varied without departing
from the spirit of my invention, and I would

have it understood that instead of the single |

55 brake-valve the common form of main and

60

auxiliary valves at this point might be em-
ployed. - | .- |

The pistons F and G may be of any desired
relative sizes with respect to each other. In
the foregoing description the piston G has
been, for convenience of description only,
presumed to be of twice the area of the piston
F': but the relative sizes may be varied to any
desired extent.

What I claim is— .

1. In an air-brake mechanism, the combi-
nation, with the train-pipe, auxiliary reser-

So, also, the |

|

voir, brake-cylinder, and triple-valve-operat-
ing piston, of valve mechanism connected with
said piston, whereby the pressure in the aux-
iliary reservoir is automatically varied to cor-

W)

respond with the variations of the load upon

the car-trucks, substantially as described.

~ 2. In an air-brake mechanism, the combi-
nation, with the train-pipe, auxiliary reser-
voir, brake-cylinder, and triple-valve-operat-
ing piston, of a valve mechanism connected
with said piston, whereby the pressure in the
auxiliary reservoir is automatically main-
tained at the proper degree to insure that the
pressure on the brake-shoes shall always bear
the proper relation to the weight of the car
whether it be light or loaded to any degree,
substantially as described.

3. In an air-brake mechanism,the combina-
tion, with the train-pipe, auxiliary reservorr,
brake -cylinder, and triple-valve-operating
piston, of valve mechanism connected with
said piston for changing the relative press-
ures in the train-pipe and auxiliary reservoir,
and means whereby said changes are auto-
matically effected to conform to the load by
the variation in the space between the body
of the car and thestationary part of its truck
due to the compression of the springs under
variations of load upon the car, substantially
as described.

4. The combination, with an air-brake mech-
anism, of a piston actuated by direct pressure
from the train-pipe governing the admission

of air through a port leading to the auxiliary

reservoir, another piston beyond said port

75

30

Q0

95

100

actuated by the air that has passed through

the port, and a lever connecting the back of

the first with the front of the second piston,

whereby the direct action of the second pis-

ton is transmitted against the back of the

first piston, substantially as and for the pur-
poses described. | |
5. The combination, with an air-brake mech-

anism, of a direct-pressure piston governing
the air-port to the auxiliary reservoir, a pis-
ton beyond said port actuated by air that has
passed through the port, a connecting-lever,
and an adjustable fulerum, with means
adapted to shift said fulerum along the con-
necting-lever, whereby the second piston is
caused to exert a greater or less pressure
against-the first piston, substantially as and
for the purposes described. -

6. The combination, with an air-brake mech-
anism, of a piston governing the port to the
auxiliary reservoir, a piston beyond said port,
and a connecting-lever with anadjustable ful-
cram, of a lever fulerumed on the car with
one of its arms engaged with the truck, said
lever connected with the said movable ful-
crum, whereby the relative depression of the
car on its springs due to variations in the
load operates through said intermediate con-
nections to automatically shift the said ful-
crum in a corresponding degree, substantially
as described. |

7. The combination, with the two pistons,

105
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connecting-lever, adjustable fulerum, and the
. lever engaging ihe, car and 1ts tr uc]«.._ with in-

- termediate connections, of theslot*and link, | s
whereby the throw of said last-named lever
~may be adjusted to shift the adjustable ful-
~crum through the properrange corresponding

with 1o 104(1 and a maximum load on the car,

- substantially as deseribed.

- 1O
- auxiliary reservoir, of a valve governing the
ports /" -and % to the brale- c;}hndel
~valve having play, substantially as de%cubed
o with IGSDBCL to the piston I, whereby the pis-
ton may be moved to close the passages from

- and 1o open “the port / without opening the
brake-cylinder to the exhaust, thereby per-

~ Initting the engineer to 1@(,11(11 ge the auxil-
141y reservolr. w]ule the brakes are: b(,l, .sub -
stantially as deseribed. |

20

"g.

the auxiliary reservoir to the bralke- -cylinden

9. The combination, with the two 1}1%L011b

-‘then connecting - levu* the adjustable ful- |
eruim, and its .-_LULOIH{.Ltltﬂl shifting mechan-
1sm, of a ylelding resistance and a spring in
the connections. bctween the-car and the %;11(1: |

- fulerum,whereby vibrationsof thecar-springs,

S due to the asual roughness of the 1*111\1’&}-—-
Sald

mechanism, of a valve

track, 1s 001111]enmted without shifting s
fuluum substantially as desecribed.
10, _The. combination,:

~from the ern -pipe to the auxiliar V reservolr

and adapted, also, to actuate the v

anism governing the port or ports through
whiclh the aLr 1s ‘L(hmtte{l from t.
reservolr to the brake-cylinderin
deseribed, and in connection w
valve a yielding resistance, as G G

10 mmllmly
the manner
ith said first
‘. whereby,

‘T'he combination, Wlth Lhe two pislon% .

itml]y as deseribed.
thew eonneetnw-levm, and air-port / to the |

sald

brakes are
sisting of a dash- -pot and valve, w humby 1is

with an air-brake |
governing the port |

alve meeli-

430,024

when it has been advaneced to set the brakes,
1t 18 caused to return slowly, thereby 5hlft1ng-

satd second valve mechanism to close its ad-

40

mission-port without driving it far enough to

open the exhaust and at the same time open—i o

| 51110 the port from the train-pipe to the auxil-
tlary reservoir, whereby the latter may be re-

charged Wlule the blalms 41(,} et set, substan-

11, The wmbmatmn :Vlth'
mechanism, of a valve governing the port to

the .—,unﬂmry reser Y{)ll‘,ﬂb L]u_,-cylmder valve
associated with and operated by the first-
manner described, and

yielding resistance, as G G’, for retarding the
:55:

named valve in the

after the
SAIMeE Con-

return motion of the first valve
- set, as explained, the s

| ::1;11' 'a,ir -bralke

45

free in 1ts initial movement and restricted in

its return movement, s.aubstcmtmlly as and for
the purposes set. fmth L |

W 1t11 an air- b ra,]m

12. The wmbmatmn

meehanism, of means. for providing a local
~escape from the train-pipe in an emergency
the same consisting of the dash-pot
valve and springs.J’ J3, said planger adapted
to be actuated by a moving part when mak-
g an emergency stop to open the valve, af-
ter which the valve is c¢losed by one of the
springs and subsequently aided by the other
70

stop,

spring to hold it closed, subs[antmll; as :-ILlld
for the purposes deseribed. .

In testimony whercof I 510*11{3(1 this Speelﬁ-ﬁ o
z (:;111011 111 the pmsenw OE two witnesses.

IHEN R Y S, ITOPPER.
Witnesses:

Ir. CLouagH,

W. W. LEGGETT.
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